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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a leg type 



moving robot capable of self-maintaining it by 
investigating a cause of a failure by autonomic self- 
diagnosis. 

SOLUTION: A function and a motion of a frame body are 
autoriomically confirmed and diagnosed and improvement 
and adjustment is carried out in accordance with a self- 
diagnostic result by combination of a plural number of 
sets of input of a visual sensor, a microphone, a distance 
measuring sensor, a position sensor, etc., and output of 
an articulated actuator, a speaker, etc. Confirmation of 
an unconfirmed function unit is carried out by using the 
function unit finishing confirmation in advance. The point 
of issue impossible to improve is informed to the user 
through the normal function unit finishing confirmation 
work. 
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[«fflFM#©*Slffl] 

im#m 1 ] tm®M&mW)T t> * * x- * <t 1 JiLk© 

ttrtBKIfiSlgt&T * * X- *<Dtom i iEtt'C2>Z 

ltrfBM©lli{^W[i2#®(c «t o-cMiBMSSfKSbr * *~ * 
- # *iiE»S!»fp-r 4 C i #8118 3 titc C t «ctSS l/C . 
fffgBMS&SBKlT * ? » x~ #<DlB«b>&fl3l»"CfriB&figx 

KTSBMgiSiattir^^^x-^ttfmS?^ 

issft u r 3.-- if tc&x 9 - *a»rr 5*? -s*n 
^mzz htcmsL* c 1 <ciets© 

F©ia#©^*lfcWT*S§i*%&fflg5. fl-SPStSLh 

©3fj£©*f*«j3s-c©K8t*a'j5STsa«8i5. fl-asss* 

^^iffl^A^-riiii^A^ep©^ ^^>* < i ^ l -3* 

^tf c t zmiifrzn&m i {cib*b©i«i^8&p# » 
k 

[f«*3«4] 1t^©M©IEK»Ti'^*x-5fiW^AHi 
^gPi-e©te©mt8^^f h-C«t^3n4W^«iP^ 

fffSaKffiSSglifrT ^ a x- *©8&ffc&iiE?it-C& &#>5*> 

ittriaKigp s&fpisis^g: &c <t ^-c^iawffilEttr * ^ ~ x 
miEWUPCttr f » x- *<Digtt*ffit>-citriB#^A 

M©ig«ir * *• * x- * ©8Stt«rffli>ri(rfata68xx * 

h©iM¥*JjEST***>5*>*S6Sl-ritR^-f bSfr 

Rcf/x«#^ AMxmmm&mmftx. ? - **sa 
86*f«jffl ox x— tf cc&x 7 - ifcjifcrt- -s x ? -mm& 

h©tsit©^%^m^-5Si»*«asiJ. rtaawLbDW 

lH»*A*f *HMfcA*aW>9 *^>«c < £ *> 1 ofc^tf 
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C 4 *«f8fc £ r Zffi#m4 CCf 3*8©BP5£#Sfr 0#»h. 

[ft *m 7 ] fria^gfixx „ h wmm*&&memm 

xx„ KD«6f¥X7-4tftWUfcCiK:iSSFL/'C > UtrfB 
MtSIBHtbT * * * x - ^©Ktt&Df/XttSWa^Aia 
^85(C J: SW^W* 4*<Jfl§ l/ta — V KRx 9 - *jI*o 

■r * J? -a»*i2* s 2, c <t *^m<b -r «m 
im^m 8 ] «»©w©igsiT t> * *. x- * 1 1 «±© 

10 t*ot> 

ursaHfiisiBifcr * * * x - *©i»f^*sjE«r*s*5*> 
t. i>naKia5ig*)T ^ » x- ^ ©5K»*ffl t *r atriaa 

CIS*19 ] SifiBKI655|0K)Ti'9 i *x- : S»S{(^Iti2^7 i 

Kfpx^-^^au/ccifcjcst/r. itriBKg5lBS&r 

^-^ 17 -afii^^ ^ s e> tcffjL -s c i &&m± ? 

m#mi 0] me«ttAx? m*. nspss^«:*fL/r 
w^t 8 - *©a w**ff -5 w»Att*an. «afajw^a& 

±©3f3e©«3R!gJ*T©8BIStS:a93£r*a9ffiffl. 
«E*>6IB«*A^-5Iii(feA*8iJ©^ ^^«c< £ t> 1 o 
30 *^t?C t**F«£r*SI*3S8 tclB4S©J»^«ia»K 

h©$iifflw?3rc&-?-c. 

tJiBKfiiSIIimiS^ sr J: T|irgaM8JS|gS6T f * 

r. «rffiMfi5l8ittri'5 i *x-3»<D|gs&*ffli,>rt(riB# 

40 ^AHi^^aft^iE^AS^S^^filig-riW^A 

l5iBMI5lg«6T 9 x- *©IB8i*ffl(<»rfitrgB«#Bx 
s, h©a!lf¥*iiE«-C*e*>S^4liiS'r*iat8xx?» 

so ^x^-^aufccitcfESL/r. BtnawfiSfgabTd' 
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* * x- $ omw&mm u x * -if (c&x ? - zmtn-r 

2> x 9 -il*0* f f <* 6 Kit*. * C t *«fm <b f * 

HCte^WsS&a&Ptf? r©*flSP:£fc. 
[fif^Bl 3] UtrfB&t&xx;, Mi. HWBW^ttOK 

6!ffi«*A#T*iI]fcA#SlS© 5 *>4>ft < £ fc 1 o*£ 

\.wm\ 4] inrsa&ftfcxx* nw«ii8x^»^*i|J 

r» iiraaKigji|gii)T4'g i ax-^©|g«iRy t /x«fria 
^Affl^aj{cj:4w^m^%*ijfflu-cA— Welti? 

«»irS»*3Bl 1 KEIW>JI|S»«ip«K» r©*«P 
[0 00 1 ] 

ilTiWfc 5W5$£«»P*J<v hRCF-e 

<»— tft ©*fffi«:«tn>-ctfK(tf-Bii*SrcfcO. x-if 
MtfflmoMttSlbPiits' r&i?*©Mtt&ttfeH-*' 
[0 002] < tt. *»I8». r*J-B£ig«,j X 

[0003] 

[ft*©&fi5] mSlWSK «fi2MW^ffl€rffit»TA 
HottfPKiK-B- fcSISfr *fr ? «*S£a© .c t £ r p # ? 
rj £t,»5. PsK? r©i3ffiU;J:. *^:/i§©"ROBO 

B. ojK* r#«Rl/*fri«>/c©» 1 9 6 OSpVttfrZX 
I«(C*J»*ffiSf^l<DB«rffc • 
taA*bft££SirUbfc^xtf*ix-£^$&a#* r 
ft£<Dmmmnif(v b ("industrial robot) TNfeofc. 
[0 0 0 4] T-A*cuK» r©<fc5tc. *S#Jg©i# 

i/te0. t h w*&st>«*©ffi©£ifM*«cE&ikb 
*«*©i®jE<,v!f-tfx£^r*c ft* 

T*>BP5£©g:«iP#? h«. *P-95M»*-f+5*©a 
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SS*©K80*rafeftl>!lMRft#f? • j«fttff *K3tr* 

I o o o 5 ] fiifirtt. =i©j: 5 fc4js^f© 
»K *-5i»tt. t H©«fc5ft2ai[a^tf^f 9iw 

<D#fM * xX AttBflF* JKC 1/ X 7*tf A > 3 Htc 
TAIH0J StXtt TAWSJ ©PiK» h (humanold r 
obot) ft£. iSfttaiK;, rKHrSiffftMAtt&JH 

10 [0006] M&&ttP>i<9 h©fflI©loil/-C, gl 

k &mt¥75> \-icisi~tzj<>7-i-^xvm. mm 

fflfflft. AM3©S*©ffiCC*JW««fcl»il ( >o/i:«fc5ftfel^ 
[0007]*fc. J&5£g*bP#-v h©ftk©ffl3^<t 1/ 

r. ±as©msi3s^ii^j:*)t). ^«af»M. -rftt> 
%Arai© r^j t^^ffliwehi. c©«© 

20 n#?rtt. b h*SC»«-/5? <^» h)ft^©JteW 

*Pft©iSt»««K&ff«l«J©«Wy *iXA4»lim* 
X5»U-r-f£. WA*3nfc«)fP^-> 

( m&Zj t& rnfc^j . rpp< j fti-) (ci^jsl 
[0008] fi£3t5©35c«atS«. a— {f»fPi*CSBW^ 

&©nflWB9enr*o. 5c^©atifP«ra-if©»^«: 
^■«+ra:H^SC<i:Wr?#ftc>. c©te*. x— tf« 
30 igcttf^u^Ojisfti-^^^^-c^ja^-cos^ 

CitCftS. 

[oooo] cft(c*tu -f>y-ys>*> hftp^v h 
^©^js^j^^wcseo-rftiwftsb^i^f-rs. * 

ftWU-"*^"CAffl£©yT«/X^-.* y^ftnSaX-Jr- 

^a>*n^-r*c<fcfepj*8ifti. c©ps. x— y& 

f^ft i*©^* 6©M»« tftta 1/ fc C i (Cf&S is X C © 
40 «9RW*^*RBr*. -rft*>% r^£gjai*j 
"r*ci«c«fe-»r. x-iftcir>Tia*fti/»x««F*«: 

x-if«, -8©W«s/s ai/-s/a>*y-AJSi^:r 
[00 10] 

[^BJ*i«?^L«t^<!:^iS!iS] ^±©^ffifflj^t&JW 

p#2»r©t§£. x— !fxw^■•^^-f*>6w^3^^^^:* 

-aW{c«|«?nJt6ft3v> F*A^O-CH!f^n«<fc 

t>. cnt*. «$fflaiaias**7T^^©3t— f>nMt. 
so 7r ^-^ts.a~ «Wftp-r>K*=i>v-ji/ 
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A*i**i/ct:£Cc£gu-c. *<DM*) tctbitr Zctic 
[00 113 CtttCttU #£3?!!gb<Wx>*— ?w 

>K©*«:6r, ^^IB[fe&£©fc8lK)ttI&a:©lBi»<> 

A^-Mcs-^-cjw^-rs r^tsfgaftj **fo/c 

[0012] Ui»Utj:ifi6> ffl**J*C3.-1fA#*J*R 
L/cO, H&li©©JS#f!Hj©£ift§:i,;fctL BMP 

±©SE&a*tK#&w«£fi:T*#, aw**!-*:/***! 

[0013] —t&.<Dm&£im<Dtg>£. \J]^-?> F(C*f 

•rzimmcofcmzmz i *t i *©-c. 

v> F*A#Xtt5lfTO;te£SK38BKII^a^£0/c 

[0 0 14] c*«c*tu ±M©J:$ft r*tiSIE«iJ X 
B ra»|gt&j 4$f**4zrou#9 h©«£. a— If 
A#^a$#*tc*tt-*P;i<? h±-c©S?«iiciH#*S 
tab. JtS^#W©MH3WKj8Hr *©*>«£#» I, 
<ft*. SfctcjfciS&afrPtf? h"C**itf, ffitofP* 
£lffl**iMg*Sfl<jtcifc*@*©-c. a-iW^Bats 
c£t*-cirfci,». otc&ix. a-if©iitaJi-(cg*5n 

P#* hk:<aj^Coft:©*.?:3«wr*c<bl*ffiat>-cil 

[0015] Ptf * K©g#ig«l«fiB*tSfflO-C. 

■t@B&{t*fT5#«w*&i». ■*-&*>*>. a— ifcct* 

[0016] ^< ©«£. B»SPxK? H*«S«ttS3E 
^rs^i-T*©^ y>ft>^tt, UtfyKOmtim 

WTi^MtCliBSSni. UtcifiiX* — j«x— tf* 
[0017] *»W©Sim* t tfJ**»Hi»&£©A#«: 

— y Afctcfie, r smmicn tb$tmi±x * c t &~c # 

[0018] *%W©M*S@fi<)W. r^fSlgBfrj Xtt 
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[00 19] 

[B8ffi*il?fc*Sfc&©#l^t>*mB] ±IB 
8US4#ftLT&Sft/ct>©-T?&*h *©01©i!"JH 
«> ««©Mg&SB8&T**»x--*£ l#±«WMIUix 

^ hrtfoasttswa^ittp** hx»*<D*»rasre 

mmmssthrmm^mxit^ * ■ficx^xm&wmm 

tcjcssur. mssnambr * x - * ©isa&^fflu 
-ciJia^ti^-f h©8&f^*sjE^-c*s^5^*sis-r 

[0020] cc-c, ma&ttaiK? Kc*§»<*tt*& 
tea-y net*, nwrnmixmisx^r-zv^mtt 
=&tf ^#F»Affi*se. «riaifc£*&top#* h©tS#©sg 

•c©mst*aflsr4a'jiS8p. ^sP3K^6iii^*A*-r 

[0021] jfc, nzmorn i ©fflWc^iw^sjj 
p#* hXtt^sajep^w:. j»ia»fliSBJtoyf *»x 

CiiCffcSl/T. iTI2RIfi5lgttri'^»x-*©IBtt«: 
fijffl l/t a— !f CC&x v -*ii*a-T S 15 - 

[0022] *^H3©^ 1 ©WJffitC^-SW^IttlP^y 
hXtt^©Sfl®55ffi«:«tnt*. P#9 h«:«48Stift:ta 
«H2>-jf. a>JK-fe>1fs s^-fe>1f*ir©A^ 

^fc-s^ci-c. «<*©«t8-s!)^*e*«i(ctigs-^ 
iwr * 1 1 fete, e B^»rtem«:*^^r«#-?>iasi* 

[0023]*^ 5feKl8[Kb&i^A:«&eax „ h^ffl 

3l=-v h*ftux3-—yicmza-rzctifix$z>. 

«. 85g5IB«liTi'^*x-*©jES8Jif / ^l«iSStiA:« 
-C4>fttt\ SMgi5©IBSli{cJ:i«|{*±-C©^*^^ + «: 

iES«i^ita!snA:«-c*tv«. #^-^©«ii§(c 

[0024]^, *I6W©»2 ©OWBt*. «»©Mffi 
IBSftT^^AX-^ti ff^AW^SUi ^©^©Sltfia^ 
^ h-C^SnSW^Kiajifv hX«*©«flffll*j*r 
*ot, StrfiBM®i|gStlTi'9 i *X--3r©tt)^*5iES-C* 



(5) 

7 

ibr * * =. x- zwiEvnbft? z c t tmwztifcc t 
(cj&si/T. mimffim&r ? * x - * ©IE8& c > 

tewmmibr z?-x.x.-& <DW^^mi>xmmm^=- 
rzma&mntfy bxit*<DWwtj&xabz. 

[0 02 5) CCT, m#&1bn#'; hKJ§tt3ft*ltl 

^m-rssf^msB. ^assa^©^©*^^© 

&A#gB& * C £ #"C# 5. 

[002 6] #?fcW©Sr2©ffl*ffitC&*jW^£ltfraii<tr 

t-xittomwimiit. mszwrnmsbr * 

S 6 Kit*. -CUT «><fc t». 

[0027] *8Mom2 cmmt<c%z»m^»n 
tetobftcticmgLx. mzm&mMT* r*.*-* 

©IBS&Stf /XttiifriBW/SAHi^tc J: S WU#*;W 

mvx*-i?Km*7--*mza-rz>*7-m%&mLiz 

xf-v7 r *2tzicffiZ.x\,>xi>J:{,\ 30 

[0028] x&w<Dm2<D®mic&z>M&&mti#9 
writ £«>«:. as^wf^*«cs^c>r5Jc#-Mi!as<£- 

[ 0 0 2 9 ] */c. 5fc(CStS#&/U£««tx~i» hfcflj 
C>T*Jtt2©8HiBxx ? f- CDISK^tf 5 C £ ifiX S 6 . 

^s^jtg&wja^tt. mmmimT^fcsEnf3im& 40 

-C&fttt\ SK®©iB«>fcJ:Sm±-r?©^*** + * 
^•l/-Cxv-*ii*a-rn«J:v>. W^Htf>&flB© 

«fc 0 x 9 - Srilfcrr 4 J: 5 K L T «fc C». 
[0030] *»?3<D36K:fl&©BW. f&St^Mtt. 

[003 1 ] so 
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©!£&&W£SBS-f*. 

[ 0 0 3 2 ] 0 1 RtfEI2 (Cli. 2|c«DJ<D||»C«S4l 
*»P5$&«|P#? h 1 0 0*iiglz:l/-C«,^»X4flr^R 

HOOtt, TAW^J x« TAWS j tn 

litis* -fr/r&o, sic ^r-wa&fci' 

©A#tcS-3< x— tf £©*tfStcJ:-o-Ct7t!iif-Bl*3iT 

/to, x— »fA^«c«ie.r <-r&fr*3. x— «f^^!*3i 

lt)Dij<»H0 O^S^KtfKjti-Bi^T/cD-r 
5Ci*i-CS5. ^©319, WsiS&f&P*? H 0 0 
». WW««l*tf52E«2JE©TJft«i:. 2E6 

[0033] ©TJfttt, *HSP£. BSKSSi . 

esh£> ami. a^pi-c^sn, nawtisfcjco-ci* 
s*S5©B8ST&icTji*ssft'cv*. £*?«*© 
±«t£, ttw&t. mmtxm&sti. ww® 

tcj: oTfmau^©^£WJtStcrii&s*vct>s. 
KSiJ«. mHfttcJ:oTf*#SB©Bg&±i£#3iitc 

[0 03 4] ttft&zL-v hrtcctt. 0i&yia2±-c 

tt, BH^ttPsKy h 1 0 Q*mi8fr2&m®Tf**. 

[0035] 03 ICW. *j|*fiM{c<«SWi^«6PJKf 

h i o otfmffi?zw&%m&mi£zm&mtcijivxi,> 

i. Hm©jlt). W^K&njK* HOOB, 2*©«S 

au£gssii i *$t?±«:£, mmvt*9&i*z>2 *©jw 
[ o o 3 e ] Bias i zimtzwmmz. irwg&a-iA 

[0 037] &ttaii2. WMfi5f^^$68£. S 
MliSn-^W9<!:. ±Wa-«ll0£. WlWIijf^^lifc 

ri £. itrwa-iisi 2£, *irKfiisb-^^«ii 3£> 
91Umvt-**l 4i, #SP1 5£"C«lfiRSiai. ^ 

h 1 0 0©3^^fKlfiiP-?'^f86fPIW(5PK:*f-rS^F#-?' 

[0 03 8] */t. #imt. <*^e-^^Wi5 »^ 
o-;H46i v (*^a-f47£(,0 3ass=&*-r4. 
[oo39]ifc, TJtfcfcflteM-sfe&S* 
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Hftl»glf3-fl!ll 6£. f&MtBiVvf-tol 7i, JSMffin 
8<h. ISSMfiSt^^Wl 9<fc. JffiirM©^^ 
«|2 0 t, BBSS a -.Mi 2 1 £. jm i&mxit&w-) 
2 2 i-C«tfiS3tl5. A#©aSiS (fiJS) 2 2tt. IttR 

^l«SP9fC^ei««^«)P^f r 1 0 OO&mtHuB 

c o o 4 o ] y±**£*£-rntf . *mmmicmzm5!(,& 

tbutfv h 1 0 0±#6 l/Ttt. £W-C3 + 7x2 + 3 

+ 6x2 = 3 2esa%wr*ci{c«:4. {&u miss 
r i oo*i^>ri/fe3 2asa«:is3e3ns 

(004 1] ««t^«6njKf h 1 0 0 *m-0±y£<D&W 

t»fc * -/ y©/j^A c • r * f *x- a» **s*fc-r 

iC-fciL-fc. MAniK? r CCifimoJtfefc>t>S2A 
Cif-sK- 7*?-»x-*(cMl/-C«. mu^fflMA 

(cgEtcaasn-c^sitiPF 11-3338 e-stwus 
(0 04 2] H4tc{* 4 *m&Mtcmzm&&t})vtf7 

*2 0 0&. «|grr**AX-*<Djg*b&£PJK? h<D 

^#ssea«j*sasp-r-siss6iWiai*^*-^3 ootr 

(0043] m.mrn*i>*-->\'2 0 0 «. mmm* 
mnmmicwr smMatgtff -r* c p u (central 

Processing Unit) 2 1 1 RAM (Random Access M 
enory) 2 12. ROM (Read Only Memory) 213. 

^sptattiia ('v-f-?w**-K9«(:/&£> 

[0 04 4] m*mW*i?=.-)l'2 0Q< l CK. CCD 
(Charge Coupled Device) iJ* Ztj; Z<Dm&.\J}t8B. 
2 5 1-P. W*fc£©l^A2J§tS2 5 2. 
&<!r<Z>#^Hi;*J$£B2 5 3, LAN (Local Area Netwo 
rk: BotO&O) &£££E&l>TP# ? r 1 0 0^^ 
X^A£7*-*3c3&*tT5ii<i-(>*-7*--*2 5 4 
ft£'Sa©$£g*i. /<;W>*-7*-.*2 0 IS* 
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(00451 JS#«)tai*i ? »~Jl'2 0 O-Ctt. Bi«iA# 
&S2 5 1 *>6A^34i4ta«^-f -^t^A*iia2 

£tcfi£->-C, N^fHbaiKv h 1 oo©^a©®tt^s 

■Htt©awfc*«ffr * <»: *> its mmmfj » 3 0 

OtC*fbTfg<£«:&ffrS. 

[0046] -5ET<MUWWflP*y »-*3 00B, a# 
10 » H 0 0 <D£M®mmtS>iMWTZ CPU (Central 
Processing Unit) 3 11^. RAM (Random Access M 
emory) 3 12. ROM (Read Only Memory) 3 13. 

3 1 4-c«j«3*is. ttfs&f&mzmctifi'eifz 
mustcffimmmm-c&z. nw$&tms;3 1 4tc 

mp as**. *©<fc©tT*&t«*£Si-r * c^*«ts 

4 ( rzMPj t». ^ftpoflcS^ccjrs^e-^oh 

#H*n£&££fcffiJ;<Dj5©C£r*'3. TZMP 
20 i«. 9UlUU#9b 1 • O aotMHHfttMitt 

ftczMP **w < tutsstr*- s ) . 

[0 0 4 7 ] »WW»*i?»-*-.rt/3 0 0tC«. P^y h 

i o o<D±#tc^t5c-r-5-en-encDB8giss*s*iei-r 
*wgsr**»x-* (H3*#jr®c£) . tttmo 
$m*m$*im-r2>>£&iiz'y-3s 1. 

30 [0048] »www*y »-*s o om s^toai 

ftt>^. CPUS 1 ltt. S**0ai j eri?a-il'2 00* 

3 1 4*>6iR9mu jy*. rtaiJWfctt^*-^*^ 
its. -e-t/c, cpu 3 i it*, jgssnfcjai^-f 

— ^tCt^oT. SBPaSb. ZMP (Zero Moment Po1n 
t) fiiS. ±JS2«). JgSBTK^SRWtfS 

[0 04 9] 3£fc. CPU 3 1 ltt. «9»«>-^3 5 1 
©ffl^m-^JC^OPJKy r 1 0 O^^SP^OiS^M 
**ttW-r-5£tfc«:. £&«&S6i8-l2>-!r3 5 2&O t 3 

5 3©ffl*«#(CJ: 0*!WWjWWXttfflW©<f>rti 

?hio o^^ttwaott^jaj&wtcMep-rsciJwr 
[0 05 0] aadsfl®*t?*-^3oo». js 

50 #M^*^a-jP2 0 0tCfc«,>TfcJ£Sft/clUBa0© 
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[005 1 ] a*ftfflres>*-A'2 0 0 iSatoHKSH&i? 
*-^3 0 0B. #il©:^* r7*-A±T-«J3S<* 
ft. ffimtSHt'<X-<{ 2 0 0 1 

*a-t/c*2aail&ftTi>*. 

[0 05 2] @5(C(t gfl®©a#? H OOKJcS 
10 0«, ^-f>Bi««C«b*OA^{CS^»r^WSH* 

wtmm j ^©tif**'* u - ^ a >*?t 5 c 4 

[0 05 3] DsK!» HOOtt, :z-1f#>iE>©:3-5'> h* 

A#&siM*tt8i^s©^b*A#r*A#g|S4 or. 

«<J8B-te>^5 1 4. #^A*SP5 2 4. HJ&A#SS5 3 
i. 5g&-fe>1>-5 4 4*iS*r(,>*. 
[0054] S'Jffi-fe>1^5 1 tt. h 1 0 0©f»# 

fgt^&gP5 5(CA#$ftT. SE&^-^CC^&Sft*. 
[0 05 5] W^A*gP5 2«. WiU*. 7^in37* 

>rjri-c«fssn. niK?r t- i o ocosfSiJcc^snr 
*j*A2H*9t*fR* • ^mmgummsn 5 6 «ca# 

ft*. 

[0056] fflgtA^SPS 3tt. «it«. CCD (Char 
qe Coupled Device) fc4^J»f!&arflt/£;*ft. n# 
»H0 OOfflSUKl^tSSft-ct^. BS«A*m#ttfe 
iSSSJttagU 5 7 <CA;*Ji*ft. femgft 4'©&a#;&fcS ft 

[0057] &gH2>-9-5 4 tt. Wittf. flnaflE-fe>-y 
£S?Wn • ^^©iffl^ft-tttc^orffiRRSft, P 

#»no ooM^gpfc^msft-c. ■?■©•& >-*fi#«: 
^tiNR^g^ases stcA^Sftr. b#7Hoo 
©5£&tiHafc:a:ifc3ft.s. 

[0058] g BfiI8gBt:*!iaaiJ6 0 ». RM^ft«5 
5. *^-««iSIUteffi8)55 6. ©H31S*ftag|!5 7. & 

$mwM&%mus 8 ©&* K*j(,»rjnx • tommy *> 

[0059] SBfiglgg^-*^-* 6 1 tt. ggSt^ 
»»5 5. • ^H22mMSgB5 6, ^fUggM 5 
7. &f£ftfgM®&ag|$5 8©£*a>6&6ftS-fe>tf- 

l/Ct»ft. SBJgiSfW-*'*-;* 6 2 tt. & 
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•fe > f»/t ^ X % g EitStC-r -6fc»©A5S*J©*« 

«ort»*. SBttsnniAsiaseoB. iBJtissm 

l^WcgBitS#)JRf t -*^-^6 2 
*#JBW*C4r % h 1 0 0©t»{*±©SH2>-^ 

x {csa^teiai*^Dr 4* ^ *>*S B 
[ooeo] Mf^f-^-xesiac. p#?hoo 

10 *£. T*fa>- f'-Sttt. &Kg57***x-#& 
4T5JS&8B©3BSif**I?g-r a 4. 

• ^-*>5c4*©«^ft-if-C«»^Sft4. 

[0 06 1 ] ttf^-*^-:*fc*g|ft3ftS«iflscctt. 

tf. r**«tw*j , T25E*%W*J «Ci*©E^ 
20 trr) ....... 

[0062] 6 6 tt. Jt— »f 4 ©K"C 

[ 0 0 6 3 ] tfJtt • • «^W^«aS?6 4tt. SB 

sgi23i$s^ase6 0{c«t5«iaife*K:s-^t,>r. b>k» 

h 1 0 0©«M*:J:-C»ir^*tfl». 

*tMP**- ZZtmy*- * 6 3 3&>6.BX »3 fibT 4 4 
WOW^r, Cfti5*IHa«M^fflg|56 5«:4ga6^4. 

nta«i^MasiJ6 5w. isAiSftfcjtwi^-^jcfieo 

Tv H 0 0©8M**|g«i-r4. 

[0064] x&mwcti. aajtsiBMftiasp 6 o © 

ftdjSJa&f^tcj;*). bjK» h{c«tt$ft/ttB«-fe>-9- % v 
-f*. a>JJ^-fe>-y. ^•fe>-9-%4*©A^4. 

^ Xt^-*A«c4©a*l*a^!tt*^ft-«±-5C 

4-c, ta#©atB-86fp*a»fl«j{cfiffl:-^»f^444t> 
«:. SB^»rite*(cS^»r35c#^ll*a»W{ctf^ 

40 C4*<-C*-5. 

[0065)06 KB. ga$£i§33£E&iagg6 0 (CT^ 
*t3 ft* ©BlffiE!ftia©#MI*7 n-^-t^-h ©0^-C 

[0 06 6] (i) mBmMT*?*.x.-z<Dmm: £ 

r. MS5l8Kir*^»x-*©tgS*ff!>. C©58SSM 
a«. «*W«:«SHg|S|ga6r : 5'^*x- : Sr^«:«©«i 
f *"CJ:lf>. Mfi5IBSJiTi'9 i *x-tSf©5iiig*a 
Wtctf 5 c 4 -c. &«®MaBf^R(c4si,»rntfRttr * 
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[0067] ( 2 ) ^SAHJ:*J©5£i8 : m.K.m&Wb7 
©T. Kfi5©IBa& i £rffllr>-C^^i'«ct*©#^A*©ISK 

b i o owmymn?**.*-* <om? (mix*iR 
t££<D&i&) (c«t->r. a—trccafcrr&c 

iK^HO 0 ttfWg>SE8&T a x- *©«&{* (mtt 
MmK>-P^m*}fJ:^(0^m) (CioT. a-iftcjlftnr 

[0068] < 3 ) mtfrz^voyvm : ^O-C. 

f*©Uft:8&# <m«ffiSB> CCtmt3tirtr»ft. JIBES 

M 0 0©IS^&8tfj!»TC<!:-C. Miffi^iSS* 

^5£3*i?dil©il*!fc8b. df5£©Hffl<!:©ifc&«: J: 0 . 
roKj . tngj . Xtt. rggmj i^JKTS. N 

[0069] ( 4 ) ilffi-fe>1f©S6S : »J^-fe>lM3:, 

»i«aiK> h i o o ©@isKci§i83 nr*jo. bbsm* 

2>. 8iJSB-fr>1*-©5it2tt. mK» H 0 0©£#±©& 
tifctemtciSD-C. OK, NG, gaais©^r*ia»©i# 

stcatt-rs. m«. ng#ih~nh <m«. n 

= 30) *-C«. ^iB&acc^i&U nVMrBtcMftP 
##L,rc»S«^©%#«I^tf^. *fc. NG#N + 

3£3*ifcig£(ctt. *l*il£&«&fiHt&> ^9-©¥*3 

»«at>r. ««©teS(cffl(,>5i^K:t-s. 
[0 07 0] (5) ia«t-fe>^©IIB : ia«tA*sew. 

m«. h i o o©ffigj5fci§4s$nr*jo. seas 

i o oo&Kzft&omucvy F^-*&*stt-r*«fc 
$tci/-c*><fcw>. c©*>Fv-jrt*. mn©&xraeE 
*n©l£*fe. 8«*a©:*:s 3 . »D®Mi^c & ««r 
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&&u LED&£B6i&#nmft'7 t '-w*, 

M*. C©7>Kv-^©BBtfss*}S{ELT. OK. 
NG. SUSMCCiteS^^R'rS. NGK-^Ttt, tm 
-fe>1f©i8££|§l8MC. llsI-N|5I*r«^iE4W*. 

n+ \mmmitmcw)imsm^<^mmmt}sam^ 
r. a— tncswart-*. §?w8e©*§^k:«\ v> 
Fv-*©fe&iEL<I8Si&r#*J:${c. fe«#©ffiJIE 

10 [007 1 ] 07KB. Sa$8i8B#©n#* H 00© 
Rftf^WfiSS^H©^^*^^^^. 
[0072] V 1 0 0<D«WClBMl«««»^r 

si (jfittir) . cntciesbr. tRflaattttNUGB* 
war* (vmm) . c©&«wbbhk>«i>«:i*. a# 

v V 1 0 0©S8l«g{CKI-r4iE^S6fP©HliS^^S 
[0 07 3] ST, &WSi|^T***x-*©1i|i84 
< ifc-SP*iNGitto/c«^(CW. fEKjEttlMf&tt 

%3rJ£©ff»^— Jr > * *ffit->r a-- «f tc x -5 - £Sifci 
•T-S.. X7-<&Hf3*>t*fiS«:3f£U fi^jAM 

flSift^iCj: 0 X7-*15JC^3n*<!:«S«J»J{t«^«: 
ffoT*>6. ±ifii0«©«SSS^*tf5. 
[0 07 4] */c. HfiB^Bftr^^cX-^oHiSie* 
3&sOK-C*o/cJ©^«:«. ^t»-C. ^AW^SiSJCS 

ir»*WWWtr ^5^ » x- *©SM1^&fe%i?r3e©ff«l 

30 &j£tc3&. 

[0075] 5SISA!ia©lfi*. ^Affl^SB©^*< <b 
SHJ3&*NGt%-3fct8^«:«. gtiCJESIttlfl^fi^S 

nrt»5Hg5l8«ir ^ ^* x- *©8tif'w«c*Dfe9fj£© 

l.-c. x7-%^^ttfii(c®^b. tt?&«tflz*%e; 

±as«bpi«©^fi83S#;*tf5. 
[ o o 7 6 ] ^xm^momm^oKxnb 

40 »H2>-9-5glS«. RtcjESAf^nBdn-Cl^BUUB 
SftT f * » x- ^©«lfpr<c*>%0f5£©tf 86^-- 

**reurtfton**«. «€-©Piffl{co«,>t:««^(cffi 

5. 

[0077] ffiag&8©*£&. sS»-b >1^©il>«c < i *> 

snrt»sw^AW*w©«^ffi*«ia*fflc»ra-.if 

{CX7-*a^If i. tit. x^-i»^fe«fi8{ciS 
«^F^f^^i*«:«t»)x5-)6^#3n5ifl 

50 *>. 



(9) 

15 

[0078] ®&-z>irom!&!iBm<Dte%:> ss&-fe>tf 

[0079] mm-bis-v-fern*. gsjciESS&fi^Jtiss 
[0080] 8WiE-te>i>-©fti8Ma©*s*. wm*>-v io 

©4>&< <fcfc— 8ft#NG<i&ofc*§£(Ctt. mclESWl 

flsPSSSSftr Kgfff&t&r * x- * *fflor , 
•c*>e>. mm*2>ymmcsm?z>. 20 

[0082] BBfc-feVlfttKtt. JRCcjEflrttfl&WBS 
*vc<,>SWS5Sg«&T * 9 s -* x- £©abflF-r&fc%W5E© 

[0083] m&*>vomm$m<Difmk. mm^>v- 
<jypiz< ifc-SfctfiNGi&ofcJi^tctt. gtccJESBft 
ft ifivm s nr t, MgBiKSfrr * * » x- * 

iii^-fe>^tgS<£:l«f^-5. ffl&-fe>tf©l?Sitg«. ff 
ilUOTKBtt (NED *-C*t5. 30 

[0 0 8 4] m^-b^-y-osts^s©*^. 

tvc. x— !f{cStL.r^{cJ:^StS^Tii*o*m\ 
8K*©#J»3{fcAttS&5S7<r*. e©*sm. o#» h 1 0 
Ott. ^S^-rMk tfS&^-r 

( 0 0 8 5 ] gpa£:£«£3tt/cJg£CCtt. P* 

* n 0 0 w a ffWKM^ u-zmmzn-o x& 40 

[0086] #^Affi:ft©airf13gga : 1 38 (CIS. #>&A 

[ o o 8 7 ] $ r. wan*©* 1 sra* or. §^a 

^jSPcDHliS^f^. 09*.tf. W*tt£©^A#SB© 
[0088] W ' **c j:«4HhB*JUf Tttfofc so 
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5li8*££rt*NG©t§£K:tt. OiK» HOOtt, Wt 
B. J^T-W*£*gU^Lft*i€>m&lg*ft<!r©i>a: 

[0 08 9] ti&#. v-f*(eJ:«MhWI». **«C*>* 

©w^a*aj*»6R*D©jajisaft«j«©ff*u*br, is 

[0090] v-f^tcts^^awctto, 

x tr -*tc j: « < mimmtfi n g ©»£• 

L^L-tt*se>lr*tg-5%<!r©yxX^i'«:Sltft.r. x 
[009 1 ] *Hifi0ilr«. tuK» h o o a#«c». 

ff^Afa*a$©wa*<s?^"r*fcit>©*g?**JS»snr 
[0092] m&^wibmm • B 9 

>^*^t-**nSffiH2>-y-©ttmii2*ffiK:-5C»TE 

[00933 *f, lga!f^©0 1 mvst 1/-C. wgp© 
ttff^JfflL-r, Sfi60-Cl^JRffiiKaJ©!^«l«r^k 

[0094]ifc. J8i2{^©»2®p§tut:. ma<o 
tests s nfcjnjie-fev^^tH^^Sja^T 1 - ^ 
[ o o 9 5 ] */c mvmmtDmzmib ox. ma<o 

[0096] cn6-)S©BISJf^K:*JC»r*ltt3nfe 
«^©^fc^<!r-C^fi!L,»S«5H-r&tofel)3SlnI«M 

!5iart-c©fii©tBji-c*nK, sisii&it^^A^ii 
i^<Biil^©¥WJ%s<%sJ:^«:. 

[ o o 9 7 ] ii^. -fe>^A^«iiKa^«a<b©fflM*ssi 
#^-*©x-ifii*as:iT5. «niia-fe>-9- 

tcsm*i*-5B©y viz-i> • ^-df^fi-r-*^- 
X6 6*>6ffi0taL/-C. ^t-*4/flttJ»lflW 
S. C©ifS*. x— !fWx5-l*3S*fi«JSg(CJ|3JBrLr. 

[oo9 8]0iok». 5g^-fe>-y-*«^-r^^i-r 
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i o o 9 9 ] *i\ mmmnm i mmt u-c xs.v 
[oioo] itc mi&imomzsi^tb-c. vmo 

[0101] t«SfP^©03©|iifil/-r» JDE*o© 10 

[0102] cn^-aiossis^mccfe^-c^asn/t 

ffiBrt-c©ffi©ffia-c**i«. rgsisij 

/N5<ft*«fcMc. 5 s - *©* v bmz&ib. i>m 
iS3SE*tf^<fc^K:-rs. 20 
[0103] ffe#, -fe^A^ffltSSmiiOtB^P 

*e 6rt>€>K»)ffii/-c. ^t-**^i/-c#^ai^-r 
[0104] WF»tb*se©iE«i«i^* J 5iiS3nfc«a 

[0105] fflM-fe>-9-©«ftfEEI^ : 1 3 1 1 RUM 1 2 

[0106] *-f. 58Sf^©m lSPgi ntf? 
M00 ©«#(C*$ttS&gMfc©1>--/ xamfcrc** c 

[0107] mux. &ukvci,>z>mw£<Dwmv. m 
&uctsibbtcMm-t2>D-aM*mm-z. » 40 

mm l-c. Bssp{c««L//cii>jffi42 >u-©Hi*4Jts-r 

[0 1 0 8 3 Jti8f^©02IMig4 tXC. 3 h 

[0109] «*.«. WJ«©®{*ft£©I!&ft£*j;Bl< 
T. 8JfiOTt>*jfcH±©!2ef$*^t3ti-ftai€>. SIfilJ 

tem®ommi2>i?-tiM*mt&?2. asm*, so 
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&**Mffl£©K&*9E{b3ttft* J &. SISiSttJSKLft: 

a« ■&>•»>• Harass***, 
(oiio) cne.-is©itsfPS8K:fcc>T^M$nft: 

: K®i/f#4i5a'r«ct>%isispiti«iSiip , 9 , rcDffl©tBa'r 

*>y-XlJlMM&±&ft<D¥®&>l^ < ft* «fc 9 (c. 9 s 
h{B««at>. fet^lH3SS=&tf ^ J: ^ tc-r 

•S. 

[0111] flWST. Hz>1fA#ffi<tJWf$<»±©tB&*ipj 
-5. C©«^. »Jffi-fe>-y{C#«L/c^©l^* 

wBjBfc*©2fS£&i/Ttt. BteBtc;/ 
**ws, ir*Besttft*i6cr**fit)^ , >cift<if 

[0112] 1 B©MMJtiam«CT1*«ftK. 
S«-fe>tJ-©Fai3**T5. MM*£fHRiS, NG*i»< 
ISO. §r5£@ (Nisi) AttNMiRUKffT*. 

[0 113] N|5I©S«j|^*{^«:?f-5Tt. NG4@ 
iB-cfcft^atetctt. «ffl£-»z >••?-«:** WSSS • WS 
xe-5&*^-U&ff^-^©a--!fffi*D«rff^. 
J:»m#WK:Ws r*r^5Slr©J'--rt'K • 
*vcir»*rj &*>. rijK-fe>tf«Js^crj ft i'©« 

terns?- 6#>6K9ltil/'C, 

-ijteftvxmfttitt}?*. cvmm. a-imis- 

[0114] W^a*SP©iEmtflfPA»SSS$^A:«» 
W^-*-c©*^-3i»*Sffitt«c&;a-rsc£ 

[0 1 1 5 1 Hi&A:ft8g©ttffliti8 : H 1 3K». SOtt 

[0 116] CCD*y7ft£©nfRA*SP©i8S«. 
ojKs-HO 0©ISM*±©W5e©SPfit{C^«8S 

XtfSCttfiX&Z. 

[0 117] CCt«M5>F7->B. JWT©*^ 

(1) ^©fe-CibiCi. x«. eE»l©fe4^^-5 
Ci. 

(2) U*D©^C*3*^Ci. 

(3) K*D©0tt*HfOCi. 

[0118] H»A*aiJ©«i^*5ii2-r4 1 iomi&t 

bX, ««:©«f5£aJtt{C7>Kv-^«^«fig4^jiSl/ 
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[0119] wsBic&«stt;fc#5e©£»#-r 

*L E D *£*T St!" *£<!:*> tc. 5ISPK:«*S$ tttePHfc 

to i 2 o j */c. a«iA^ai5<D«jfP%t8ig-rsfl&o^ 

[0121] &8*W^fc£K:«J:0W«K:B3S! 
3ftfc5>Kv-*£. SI^tcJSiS3tt/cIIi<fcA2>arc io 
flgfUO-C. -e-(Diii^MSIiS*«:«iff3n^ffi<!:tt:«!-r 

s. 

[0122] cvx'jtmt&ftmiam-zAitztitcm 

**ft<!f) <t«rib^l/-C, *©g*l. 18&©g!{t& 
[0123] ffcfr, JSIfciIiffc < b^> Kv- 

[0 12 4] l@©Sig5l^^m4^T^SS(C. Wffi 

0fsiei (N0) mm<o&vmT?z. 

[0 12 5] NlEl<D^!Bj^*f^^4tf-o-r*>. NG4i 

Mrfr&oJg^ta*. w»A*>%iic*iVZ&% -mm 30 

[0126] ^pttoti^jETjtsbi'f&vmztitcim 
«> $^-xr©x?~a&*««iftcc8urfsc£ 

[0127] [jlffi] &Lk, VilZ<DmMW*&MVtj;& 40 
[0128] *AgB<E>iMiS. Mlt ra#? H £ 

[0129] S^4{C. m™t^'>te18K*8m*Mm 50 
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#ffeW©Sg*^JfftT-Sfc«>«:«:. S5I«:fB*8Lfc1$I* 
[0 130] 

£'©A#«:«-3 <.*— !f£ ©*H£tc ^ -> r 

[0 1 3 1 ] *»WK<tn«, rjtfsiggftj x» 

[0132] *^KH5gflS[C!)D#-/ hW. &#© 

m&GL&'&m-r -s c t w * 5 . 
[0ffl©fiff*&i»gn 

[0 1 ] *¥m<D$mK.® t zti*}immv#*s h 1 0 
[02] ^woiiiscc^snijai^^aTK^ h 1 0 

0 *«:£*>6B)&lgUtai^*infc0"C&£. 
[03 ] ^Ili&CTtC&aSpjSgi&atf * h 1 0 OftSJMt 

[04] xmj&wtcmzwjmmutfy h 1 0 o<omm 

[05] g^©0>K? M0 0CC<fc&@5i&&r3£ 

[06] gemmimmmQictmizirizttm 

[07] BB58S»$CDO^^ h 1 0 0<D«&^4iKl//tt^ 
fiSjS^0-C*S. 

[08] ^Kmj^mmm-fjm^nkv-tcm-chi. 

[09] «^42>-y-5r«^-rs*DSe-b>-9-©«»fPSggg 
^}**^l/^0-C*5. 

[010] &3&-t2>+h£8toB-r4^WP • -b>V-(Om 

[011] »jas-i2>^©«imfgB^S4^ufc0r* 

[012] i!M$-fe>-y-©Si)fm®^ ; &^l/fc0t?* 
[013] Bifi5A?jaJ©SI)fmffiK:^rffi«:^L,fc0'C* 

[flHfoiftim 
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* 20 1- 








211- 


•CPU. 2 1 2- -RAM. 


2 1 3-ROM 




2 1 4- 








25 1- 


»DiHftA*SIIB (CCD*^5) 


9'"MMBn~<Mt. 1 0—±lfi3— tt 


25 2- 






l l "•fltlBfl&fc:* l 2--IW13— H 


25 3- 








254- 


••iHf4>#-:?*-.X 




15 1 6— flawssa— f4 


3 0 0- 






1 7— K83fii5t*y 1 8—IHHIfliStf— .M* 


301- 






1 9-Biref85t'^^l4. 2 O-SmiHfiStf?*** 
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